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quidem prodircr, nullum tamen vulnus infligerctur. 
Poftcro die circa meridiem praeter omnem expe&atio- 
nem fupremum fpiritum duxit homo fatis robuftus. 
Aperto abdomine cadaveris ingens ruptura in intcftino 
ilco deprehendebatur, ita ut tantummodo a tergo ce- 
teris cohau-erct & contenta in cavitatcm abdominis 
effufa ingcntcm foetorem naribus afflatent. Hepar 
pallcbat nativo fuo colore prorfus deftitutum, ipfique 
etiam pulmones a ftatu naturali rcceflerant, colore 
natural! amhTo. Ex macula livida abdominis collige- 
bam, faxum angulo acuto impegiiTe in ventrem & in- 
teftinum nimia tenfione difruptum fuiffe, quemad- 
modum incurvata rumpunturinconvexitatefuperiori. 



XIII. An Account of fome new Statical Ex- 
periment?, by J. T. Defaguliers, LL. 2), 
F. R. S. 

HEN a long and heavy Body lying on the 
Ground is to be rais'd up at one End, (like a 
Leaver of the fecond Kind) while tlieother End keeps 
its Place and becomes the Centre of its Motion; the 
Prop, that is made ufe of to iupport it at any Point in 
its whole Length, fuftains a certain PrerTure from the 
Beam. Now the Experiments which I fhall make 
are to fhew, by a Force drawing always in the Direc- 
tion of the Prop, what is the. Quantity of the Prefiure 
on the Prop, according to the Length of the Prop, the 
Angle which it makes with the Beam, or with the 
Horizon, and the Diftance from the Centre of Motion 
of the Beam at which the Prop is applied. For when 
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the Prop is taken away, the Force drawing in the Di- 
rection of the Prop will keep the Beam in /Equili- 
bria ; and a Force ever fo little fuperior to the Friclion 
added to the Power, will make it overpoife the Beam 
and raife it higher ; but overcome the Power and 
bring down the Beam, if it be added or applied to the 
Beam. 

Tho' in every Cafe and Experiment we have this 
Analogy taken from mechanical Principles, viz. that 

The Intcnfity of the Power : 

Is to that of the Weight : 

As the Diftance of the Line of Direction of 
the Weight : 

Is to the Diftance of the Line of Direction of 
the Power, 
Yet to find thofe Diftanccs nicely in the feveral Ap- 
plications of the Prop, we rauft have Recourfe to geo- 
metrical Conftru&ions and Rcafonings. With thefe 
and the algebraical Exprefiions of the fame, the Ex- 
periments exactly agree. 

I defign to give to the Society a Paper upon this 
Subject, wherein will be explained not only the In- 
veftigation of the Proportion between the Power or 
Prefiure fuftain'd by the Prop and the Weight of the 
Body fupported, but alio the Determination of the 
Maximums of Prefiure, where there are any, and the 
Nature and organical Defcriptions of fome particular 
Kinds of Curves of the third Order, defcribed by 
one End of the Prop in its fucceffive different Situ- 
ations. 

The Numbers made ufe of in thefe Experiments 
are the remit of the Calculations j and all I propofe 
now is to fhew the Experiments by Msans of a Ma- 
chine 
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chine which I contrived for the Purpofe, and got exe- 
cuted with great Nicety, not in Ornaments, but only 
where Nicety in a mechanical Inftrument ought to 
be obferved ; a Caution ufeful in many other Ma- 
chines. 

In this Machine, the Iron Bar, or Parallelipiped 
reprefenting the heavy Body, weighs 12 Drams, 12 
Dwt, 12 Grains, or 6060 Grains, and its Centre of 
Gravity is at the Diftancc of 20 Inches and a half from 
its Centre of Motion. 

The Props I make ufe of are, the one of five, and 
the other of ten Inches. To overcome the Fri&ion, 
allowed for by certain Rules in all Cafes, I ufe a nice 
Brafs Pully of three Inches Diameter, whofe Pivots 
are but T ££, of an Inch in Diameter ; fo that the 60th 
part of the Power added to it, will, in all Cafes, over- 
come the Frittion. 

First Case. 

In which the Trop is perpendicular to the Horizon, 
exemplified by two Experiments. 

Experiment I. 
The Prop is equal to five Inches, and plac'd under 
a Point in the Bar 10 Inches diftantfrom the Centre 
of Motion. Here the Power acting in the Direction 
of the Prop, able to keep the Bar in that Situation, 
or the Prefiure fuftain'd by the Prop, will be found 
250 Ounces, 17 Dwt, if Grains; and the Fridion 
8 Dwt, 1 5 Grains. The Foot of the Prop is to be at 
8 Inches and •/& from the Centre of Motion. 
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Experiment II. 

If the fame Prop of five Inches is plac'd under a 
Point in the Bar at 30 laches from the Centre of Mo : 
tien, the Power or PrefTure will be B Ounces, 1 2 Dwt,. 
1 3 Grains ; and the Friction equal to 2 Dwt, 2 1 Grains. 
The Foot of the Prop is to be diftant from the Centre 
of Motion 29 Inches -^. 

Second Case, 

In which the Trap is perpendicular to the. Bar, ex- 
emplified by three Experiments. 

Experiment I. 

Now let the Prop (ftill five Inches long), be plac'd 
Co as to be perpendicular to the Bar in a Point 1 2 
Iriches diftant from the Centre of Motion. Here the 
Power expreflive of the Prefliirc fhould be r o Ounces, 
18 Dwt, 4 Grains, and the Fri&ion 6" Dwt, if Grains; 
but oh account of a Correction nece.flary to be made 
to this, (becaufe the Bar is thick as well as heavy, and 
the Centre of Gravity above the Surface to which the 
Prop is applied) the Power or Prefliire fuftained will 
be only 10 Ounces, 15 Dwt, f Grains, and the Fric- 
tion 6 Dwt, 14 Grains. 

N. B. The Diftance of the Foot of the Prop in thrs 
Cafe is 13 Inches from the Centre. 

Experiment II. 

The Prop here is 10 Inches long, (ftill perpendi- 
cular to the Bar) under a Point in the Bar, 24 Inches 
diftant from the Centre. The Power equal to the. 
Prcfiure fuftain'd (hould be (if the Bar was only heavy, 
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and not thick) <) Ounces, 19 Dwt, 4 Grains ; the Fric- 
tion 3 Dwt, ir Grains and an half; but with the 
proper Corre&ion, which I fhall explain hereafter, it 
muft be only 9 Ounces, 17 Dwt, if Grains; the 
Fri&ion 7 Dwt, 7 Grains. Here the Foot of the Prop 
is'to be 26 Inches from the Centre. 

Experiment III. 

If the End of the Prop is placed under a Point in 
the Bar, fo that the Horizontal Diftance of the Foot 
of the. Prop be exactly equal to the Diftance of the 
Centre of Gravity from the faid Centre of Motion, 
viz. 20,5" Inches; the Power or Prcflure fuftain'd by 
the Prop will be precifely equal to the Weight of the 
Bar, viz. 12 Ounces, 12 Dwt, 12 Grains. In this 
Cafe, the Prop is diftant from the Centre of Motion 
on the Bar 17,9 Inches, and the Friction 4 Dwt, f 
Grains. 

The Third Case, 

In which the Angle made by the 'Prop with the 
horizontal Line is given, either acute orobtufe. 

As this Cafe is very intricate, (on Account of the 
feveral Powers of the Sine and Cofuie of the given 
Angle, which are multiplied into the Prop and into 
the Weight of the Beam) we will exemplify it only 
in one Experiment; which is, when the Angle made 
by the Prop, with the horizontal Line contained be- 
tween the Foot of the Prop and the Centre, is acute : 
then there is a Maximum of Preflbre, which I will 
mew by Experiment to be the very fame as the Cal- 
culation gives. I fuppofe the. Angle made by the 
Prop and the horizontal Line to be 60 Degrees: The 
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Calculation of this Maximum mews, that if the Prop 
isio Inches long, the Diftance meafur'd upon the Bar, 
to which the upper End of the Prop muft be applied, 
will be 10 Inches T 9 ~, the Bar itfelf making then an 
Angle of about f 2 Degrees 1 2 Minutes ; and the hori- 
zontal Diftance between the Centre of Motion and 
the Foot of the Prop is then 1 1 Inches -^. 

N. B. Three Things are to be remarked in this 
Cafe : 

Firjl, That when the Angle made by the Prop and 
the horizontal Line, contain'd between the Centre of 
Motion and the Foot of the Prop, is acute, as in the 
laft Experiment, there is always a Maximum : Whereas 
if the fame x\ngle was obtufe, there would be no poft- 
tive Maximum ; for then the Preflure would continu- 
ally increafe, the nearer the Prop is to the Centre of 
Motion. 

Secondly, That when the Angle of the Prop with 
the Horizon is acute, as in the laft Experiment, the 
Bar or long and heavy Body can be raifed by apply- 
ing the Power or Prop always with the fame Angle 
to the Horizon, quite up to a vertical Situation. 

Thirdly, That the flrft Cafe, which is when the 
Prop is perpendicular to the Horizon, is only a parti- 
cular Cafe of this more general one. 

The Fourth Case, 

Is when the Angle made by the Trop with that 
part of the Beam contain'd between the 'Point to 
which it is applied, and the Centre of Motion, is 
given either acute or obtufe. 

As the Expreffion of the Power in this Cafe is fully 
as intricate as in the laft, I will only give one Example 

I 2 or 



[ « ] 

©r Experiment ; and, for the greater Satisfa&ion of 
thofe that fee it, I chofe that, wherein the Preflure is 
in its Maximum. I fuppofe, as before, the Angle 
made by the Prop, (ftill 10 Inches long) with that Part 
of the Beam contain a between the Point to which it 
is apply 'd, and the Centre of Motion, to be acute and 
of 60 Degrees 5 then the Maximum of Preflure wHl 
be, when the part of the Beam intercepted between 
the Centre of Motion and the upper End of the Prop 
is 13 Inches ~o ; the Bar is then elevated about 50 
Degrees 1 3 Minutes, and the horizontal Diftance be- 
tween the Centre of Motion and the Foot of the Prop 
is then 1 1 Inches ~J 6 . 

N. B. Obferve alfo in this Cafe as in the laft. 
Firft, If the Angle made by the Prop, and the part 
-of the Beam intercepted between the Point of Appli- 
cation and the Centre of Motion, is acute, there will 
always be a Maximum. The contrary will happen, 
if that Ansle is obtuie. 

Secondly, If the Angle is acute, the Bar cannot be 
araifed up to a vertical Situation by applying the Power 
or Prop conftantly with the fame acute Angle ~, but it 
^may be raifed quite up, if the Angle of the Prop- with 
the Beam is obcufe. 

Thirdly, The fecond Cafe is but a particular Cafe 
•of this general one. For the Reafons of all thofe 
Things, the Corrections neceflary to be made on ac- 
ocountof the Thicknefs of .the Bar, the Nature and ©r- 
gauical Defcription of fom-e Curves, and feverad other 
remarkable Considerations on this Subject, I mud refer 
to the Paper I fhall give in to the Society. 
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